Application of the SILAC (stable isotope labelling with amino acids in cell culture) technique in quantitative comparisons for tissue proteome expression.
Stable isotope labelling has recently become a popular tool for the quantitative profiling of the proteome, especially the emergence and development of the SILAC (stable isotope labelling with amino acids in cell culture) technique. Here we have expanded the application of SILAC to comparison of the relative protein expression levels between two different states of tissues based on cultured cells with [2H]leucine labelling as an internal standard in mass spectra. The SILAC ratio of tissue proteins versus labelled cells was determined by the calculation of peak intensity of the pair of labelled and unlabelled peptide fragment ions from the mass spectra, and the relative expression level of proteins in two groups of tissues was estimated by calculating the ratio of their SILAC ratio. To validate our [2H]leucine-based differential proteome analysis for tissues, we successfully compared two known proteins, one up-regulated vimentin and one down-regulated enoyl-CoA hydratase in human renal cancerous tissues versus human normal kidney tissues, which was previously confirmed by other groups using conventional two-dimensional PAGE analysis. Furthermore, we identified a previously unknown down-regulated protein, COX4I1 (cytochrome c oxidase subunit 4 isoform 1), in renal carcinoma tissues by this [2H]leucine-based quantitative proteomics method, which was also validated by immunohistochemistry and Western-blot analysis. In conclusion, the application of the [2H]leucine-based quantitative technique can be effectively expanded to comparison of the expression levels for the tissue proteome at different states, which would help us to identify new candidate biomarkers for tumours.